Characterisation of two genes for guanylate cyclase activator protein (GCAP1 and GCAP2) in the Japanese pufferfish, Fugu rubripes.
cDNA and genomic clones encoding guanylate cyclase activating proteins (GCAP1 and GCAP2) in the Japanese puffer fish (Fugu rubripes) were identified by probing, respectively, a retinal cDNA library and a whole genomic cosmid library with human GCAP1 and GCAP2 cDNA probes. Clones were identified as GCAP1 and GCAP2 on the basis of amino acid identity with the equivalent frog sequences and their placement into GCAP1 and GCAP2 clades within a GCAP phylogenetic tree. The Fugu genes have an identical four exon/three intron structure to GCAP1 and GCAP2 genes from other vertebrates but the introns are smaller, with the result that the four exons spread over approximately 1 kb of DNA in each case. The two genes are separated on to separate cosmids. However, the results of Southern analysis of the cosmids and of genomic DNA are consistent with a tail-to-tail gene arrangement, as in other species, but with a surprisingly large intergenic separation of around 18.7 kb. Recombinant Fugu GCAP1 failed to activate human retinal guanylate cyclase (retGC) in vitro although CD spectroscopy shows that the protein is folded with a similar secondary structure to that of human GCAP1. The failure to activate may be due therefore to a lack of molecular compatibility in this heterologous assay system.